





























































































































9.10 Cation Exchahge SPE Procedure
9.10.1 General Approach

The cation exchange manipulation is used to determine if toxic
components are cationic in nature (e.g., metals). Cation exchange
chromatography is applied to remove cationic toxicants from the
aqueous sample. This manipulation can be used to support the
EDTA manipulation (cf. Section 9.5) and with elution verify
potential metal toxicity. Operationally, filtered test solutions (i.c.,
samples and controls) are passed through a disposable cation
exhange column and the post-column sample tested for toxicity
(Figure 9-10). Reduced toxicity in the post-column sample
suggests that cationic toxicants are active (Burgess et al.
submitted). Not all interferences with the cation exchange SPE
procedure have been identified; therefore, it is important to
perform the acid elution to verify metal toxicity.

Resulting post-cationic exchange column effluent is then tested to
determine if the toxicity has been removed. The cation exchange
column is activated with a combination of methanol and DI.

9.10.2 Materials

» Disposable cation exchange column(s)—for performing
cation exchange manipulation (e.g., Supelco LC-WCX
(500 mg/3 mL tube)) .

+ IM HCl Acid

+ IMNaOH

» Low flow metering pump (~0.5-10 ml/min) and
tubing—for forcing sample through cation exchange

_column. '
* Separatory funnel—to serve as effluent sample reservoir.
* Erlenmeyer flasks—for collecting post-column effluent.

9.10.3 Procedural Overview
(1) Preparation of Tubing
» (a) Connect pump, sample reservoir and column to tubing,.
Do not attach column. Pump 10 mL of 1 M HCI followed
by 25 mL of DI through the entire system to remove any
contamination. Throughout column preparation a flow of
7-10 mL/min is used.
(2) Preparation of Cation Exchange Column
- = (a) Attach cation exchange column to tubing. For Supelco
LC-WCX (3 mL/500 mg) column, the following
procedure is recommended; for other types, check
manufacturer recommendations. Using a flow rate of 2.5
mL/min, pass 2 mL of methanol through column. Do not
let the column dry out.
» (b) Pass 6 mL of DI through the column. Do not let the
column dry out. To avoid drying the column, leave a
small volume of DI in the tubing.

. (3) Blanks
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+ (a) Pass the brine and DI filtered blank through the wet
prepared column. ' '

» (b) Allow first 5 mL of brine and DI to pass into a waste
container before collecting blank. Collect enough post-
column brine and DI to conduct toxicity tests. Check pH
to insure residual acid is not contaminating the sample. Do
not let the column dry out.

{(4) Effluent Sample

» (a) Pass the filtered sample through the wet prepared
column.

+ (b) Collect enough post-column sample to perform toxicity
test. Column can now go dry. Check pH to insure residual

- acid is not contaminating sample.

(5) Toxicity Testing

* (a) Prepare test dilutions using post-column sample and
post-column brine and DI. .

+ (b) Add organisms.

9.11 Cation Exchange SPE Acid Elution Test

9.11.1 General Approach and Materials

If following the Cation Exchange SPE procedure (Section 9.10),
the post-column sample is non-toxic, it is recommended that the
column be eluted with 1 M HCI to verify sample toxicity due to
metal toxicants. '

Materials for this test are the same as the Cation Exchange SPE
Procedure (Section 9.10.2).

9.11.2 Procedural Overview
(1) Preparation of Tubing

+ Same as Cation Exchange SPE Procedure, Section

9.10.3.(1).(a).
(2) Elution of Column

s+ (a) Attach loaded column to tubing. Pass 6 mL 1 M HCl
through column using a flowrate of 0.5 mL/min.

» (b) Collect HC! in container and return sample to original
volume with clean brine and DI and adjust pH with
sodium hydroxide (Figure 9-10).

(3) Toxicity Testing

* (a) Prepare test dilutions using reconsituted sample and DI

¢ (b) Add organisms.




Connact Pump, * Column Preparation Acid Elution Test
Reservoir, and

Column with Tubing Attach Column to Tubing Prepare Tubing
Pump 10mL 1 M HCI Pass 2 mL Methanol Attach Loaded Colurmn
through Entire over Column

System w ‘V
\L’ Pass DI

Pass HCI
Pump 25mL DI . over Column over Column
through Entire
System Collect HCI, Increase
W : Volume Using
Prepare Column* . Clean Brine and DI
and Check pH
Pass Brine Blankover | =, Allow First 5mL Prepare Test Dilutions
Conditioned Column of Blank to Pass into _ using Reconstituted Sample
\1[ Waste Container
before Collecting Toxicity Tests
Pass Filtered Sample Samole
over Column amp
q y
Check pH Check pH §
\b \y Toxicity Perform Acid
" .
Prepare Test — Toxicity Tests Reduged y Elution Test
Dilution Series

Figure 9-10. Overview Flowchart for Cation Exchange SPE Procedure and Acid Elution Test.
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9.12 Ulva lactuca Procedure 9.12.3 Procedural Overview
- 9.12.1 General Approach (1) Ulva lactuca Collection and Storage

The objective of this manipulation is to remove ammonia from » Collect Ulva lactuca from a clean site. Sort through plants
seawater samples by addition of a marine macrophyte Ulva and discard any with white or yellowing tips. Remove any
lactuca, commonly known as sea lettuce. Ulva lactuca is a - surficial organisms and hold static in 30%. clean seawater
macrophyte that has the ability to uptake, store, and utilize large in aerated jars under 16:8 light:dark condition until use.
amounts of ammonia. Ulva lactuca has historically been used to Sea lettuce is held in static systems, not ﬂow-tllxrough
clean-up effluents in aquaculture (Cohen and Neori 1991; Neori conditions to minimize the exposure of the plant to
etal. 1991) and has proven effective in removing environmental nutrient concentration. Presumably, if the plant is

concentration of ammonia from seawater (Ho et al. in prep.). “starved”, it will uptake ammonia more quickly when
( prep.) -placed in the sample. Maximum holding time for Ulva

9.12.2 Materials lactuca is four days but should be used within 24 hr for

optimal results (Figure 9-11).
» Ulva lactuca 5g/601;11. of sample @) Uly ap lactuca Additi ongur
« Qil-free air pump, tubing, and pipettes

1 + Remove Ulva lactuca from holding jars'using forceps,
» Containers t‘? hold 60 mL sample, Ulva lactuca, and gently pat dry and place in salinity adjusted sample under
allow for aeration

"« Light source (~75 pE/m?s) lights with gentle aeration for five hours.

« MR Ulva I fi le.
¢ Temperature 15-20°C. Temperatures over 20°C hasten the (b) Remove Ulva laciuca from sample

desradati £ Ulva lactuca during st (3) Ulva lactuca Rerr_loval
egradation ot Utva laciuca curing 8 Orage. * (a) Remove Ulva lactuca from sample.

* (b) Prepare toxicity dilutions with Ulva lactuca treated.
brine and DI and sample.

Collect
Ulva lactuca Place Plants in
and Store for Use Salinity Adjusted
\V Sample and Blank

Remove ‘ \l, \b

Ulva :a.ctuca Hold under Lights
from Ho\;mg Jars and Gentle Aeration

for Five Hours

Pat Plants Dry | \I/ \b Prepare Test Dilutions
and Weigh 5 g ' from Blank and Sample

per Replicate Remove Plants Treatments

Figure 9-11. Overview Flowchart for Ulva factuca Procedure.




Section 10
TIE Interpretation

To determine the efficacy of these methods in characterizing
unknown toxicants, we performed some marine TIE
manipulations on two spiked brine and DI samples (i.e., mock
cffluent). One sample contained 40 mg/L of the reference toxicant
sodium dodecyl sulfate (SDS) and the other copper sulfate (1.0
mg copper/L). Results from these TIEs conducted on very simple
samples provide insight into the complexity of interpreting marine
TIE data.

10.1 Sodium Dodecyl Sulfate (SDS)

In this TIE, tests were conducted with the mysid Mysidopsis
bahia. Results are presented in Table 10-1.

Table 10-1. Resuits of Toxicity Test with Sodium Dodecyl Sulfate-Spiked
Brine and DI Using Mysid, Mysidopsis bahia. Conditions:

30%,, 21°C.
Manlpulation Toxic Units
Initial Not Performed *
Basellne 6.8

EDTA Addition 6.7
Na,S,0, Addition 7.5
Filtration 6.7

PostC,, No Toxicity T

Histortic data used to determine baseline exposure concentration.
1 0% Mortality In highest concentration (40 mg SDS/L)

»

As these data demonstrate, the C,q column removed all toxicity,
and there was no significant change in toxicity in the other
manipulations except for the possible increase in toxicity caused
by sodium thiosulfate. These results should be interpreted that
organic compounds are responsible for all or most of the toxicity.
Although C,; column elution data for this example analysis is not
available, the reader is reminded that that procedure is highly
recommended (cf. Section 9.8).

10.2 Copper

Copper toxicity tests were conducted with the sea urchin Arbacia
punctulata, mysid Mysidopsis bahia, and fish Menidia beryllina.
Results are presented in Table 10-2

Table 10-2. Results of Toxicity Test with Copper-Spiked Brine and D!
Using Sea Urchin, Arbacia punctulata, Mysid, Mysidopsis
babhia, and Fish, Menidia beryllina. Conditions: 30%., 21°C.

Manipulation Toxic Units
Arbacia Mysidopsis  Menidia
punctulata bahia beryllina
Initial 50 24 86
Baseline 119 1.7 53
EDTA <20* <20t <40§
Addition
Na,S,0, 22 53 <4.0#
Addition
Filtration 50 21 <4.0™
Aeration 145 58 64
PostC,, 31 <20% <4.0§

100% Fertilization at 50% effluent.
100% Survival at 50% effluent.
60% Survival at 50% effluent.
100% Survival in 25% effluent.
90% Survival in 25% effiuent.
60% Survival in 25% effluent.

s =t

Results of this TIE are not as easily evaluated as was SDS;
clearly, EDTA removed the most toxicity in all cases with all
three species, but other manipulations removed toxicity as well.
Toxicity to Arbacia punctulata increased between the Initial
Toxicity Test and the Baseline Toxicity Test by 6.9 toxic units.
This significant variablility in the response of the sea urchin
sperm cell test is not uncommon when measuring copper toxicity.
Morrison et al. (1989) reports a coefficient of variation of 46%
for Arbacia punctulata in reference toxicant tests with copper.




All manipulations removed some amount of toxicity to A.
punctulata except aeration, which increased toxicity about 2.5
toxic units. Toxicity to the mysid was fairly low but both the
sodium thiosulfate and aeration maniputations increased toxicity.
Exposures to the fish demonstrated a small reduction in toxicity

between the Initial and Baseline Toxicity Tests and all-

manipulations reduced toxicity except for aeration.

Possible reasons for these results are: 1) sodium thiosulfate
reduces the toxicity of some metals (EPA 1991b; MED, Duluth,
personal communication), 2) filtration of metals through a glass
fiber filter may result in adsorption of copper to the filter surface,
and 3) C,; chelates some metals like copper. Aeration results that
were consistent for all species suggest that the sample volume was
reduced, and consequently, metal concentrations increased.
However, it has been observed that EDTA seldom reduces the
toxicity of any other foxicants except metals (MED, Duluth,
personal communication); therefore, Table 10-2 results strongly
support the presence of metals toxicity. If this sample had been a
complex mixture of toxicants from an industrial or municipal
plant, evaluation of these initial results would have suggested a
combination of metals and organics as being the sources of
toxicity. '

10.3 Summary of Results

Phase I as described in this guidance'document is dedicated to
toxicity characterization. In Phases II and 111, the TIE includes
more advanced approaches: for example, the use of analytical
chemistry (EPA 1993b, 1993c). For the exercise with copper
above, analytical chemistry would progress the characterization
from types of toxicants to specific toxicants by demonstrating the
presence of elevated levels of copper. In general, comparison of

sensitivities of the test species in the scientific literature, including
EPA WQC, may help to elucidate which types of toxicants to
include or exclude from consideration. Specifically, toxicity
information on toxic metals, organics and ammonia are readily
available from these sources. Use of this information will help
individuals conducting marine TIEs to establish sensitivity
patterns for the various marine species (e.g., Arbacia punctulata
is very sensitive to most divalent transition metals and insensitive
t0 most organics and ammonia). These sensitivity patterns in turn

become diagnostic TIE tools contributing to the determination of

what toxicants are active. Any complementary data (e.g.,
historical, collection, site) will assist in the characterization.

The investigator needs to keep in mind potential interferences.to
the FIE manipulations; although the methods are designed to be
specific to single classes of toxicants, they may not be so in
practice. Documented interferences or ‘side effects’ include: the
pH manipulations changing the toxieity of both metals and fonic
organic toxicants (Schubauer-Berigan et al. 1993; Spehar et al.
1984); and the C,; SPE can sorb certain metals from seawater;

- filtration may remove metals and nonionic organic toxicants from

these concentration data for various contaminants to the
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solution while Ulva lactuca removes nonionic toxicants (Ho et al.
in prep.). Also, not all possible interferences associated with the
cation exchange SPE have been determined. Despite the problems
interferences can create when interpreting a TIE, advantage may
be taken of interferences to aid in the characterization of
toxicants.

Following the Phase I of a marine TIE are Phases II
(Identification) and HI (Confirmation). The reader is advised to
refer to EPA 1991b, 1993b, and 1993¢ for guidance in
performing these phases.
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Appendix
Summary of Test Conditions and Acceptability

¥

The tables in this appendix summarize test conditions and acceptability for the Phase I Marine TIE characterization tests. Because routine
TIE toxicity testing methods are not currently available for all Pacific Coast species, the standard test conditions are provided. Tables
correspond to those in EPA 1993a, 1994, 1995. Readers should refer to these references for detailed procedural outlines of the toxicity
tests, and use the tables in this appendix for Marine Phase 1 TIE-specific variations. ' ‘
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Table A.1. Summary of TIE Test Conditions and Test Acceptability Criteria for Amphipod, Ampelisca abdita, Acute Toxicity Tests.

1. Test Type

2. Sallnity

3. Temperature

4. Light quality

5, Light intensity

6. Photoperiod

7. Test chamber size

8. Test solution volums

9, Size of test organisms

10. No. of organisms per chamber

11. No. replicate chambers per concentration

12. Feeding regime
13. Dilution water

14. Test concentrations

15. Dilution series
16. Test duration
17. Endpoints

18. Teost acceptability criteria

Static non-renewal

30£2%0

2012°C ;
Ambient laboratory light

10-20 pE/m?/s (50-100-ft-c) (ambieni laboratory levels)

16 h light, 8 h darkness

25 mL chambers

10-20 mL .
0.5-0.7 mm ;
. .

1-3 (TIE manipulations)
3 (Initial and Baseline)

none
Natural seawater or hypersaline brine

6 (Initial and Baseline toxicity tests)
4 (TIE procedures)

05
24,48, 0r 96 h
Mortality (LCqo)

290% survival in controls
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Table A.2. Summary of TIE Test Conditions and Test Acceptability Criteria for Sea Urchin, Arbacia punctulata, Fertilization Test.

1. Test Type Static

2. Salinity : 30£2%.

3. Temperature | 20x1°C

4. Light quality “ Ambient laboratory light during test preparation

5. Light intensity 10-20 pE/m?s, or 50-100 ft-c (ambient laboratory levels)

6. Test chamber size ‘ ) Disposable {glass) liquid scintillation vials (20 mL capacity), presoaked
in control water

7. Test solution volume - \ 5mL

8. No. of sea urchins ' Pooled sperm from four males and pooled eggs from four females are
used per test

9. No. egg and sperm cells per chamber About 2000 eggs and 5,000,000 sperm cells per vial

10. No. replicate chambers per concentration 4 {(minimum of 3)

11. Dilution water ‘ ' Uncontaminated source of natural seawater; deionized water mixed

with hypersaline brine or artificial sea salts (HW Marinemix®, FORTY
FATHOMS®, GP2, or equivalent)

12. Effiuent concentrations Effluents: Minimum of 5 and a contro!
s Receiving waters: 100% receiving water and a control
13. Test dilution factor - : Effluents: 0.5
Receiving waters: None, or >0.5
14. Test duration 1 hour and 20 min
15. Endpoints Fertilization of sea urchin eggs
" 16. Test acceptability criteria 70%-90% egg fertilization in controls .
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Table A.3. Summary of Standard Test Conditions and Test Acceptability Criteria for the Topsmelt, Atherinops affinis, Larval Survival and
Growth Test. (NOTE: for Phase | TIE, conditions may need to be altered {e.g., fest volume)).

1. Test Type

2. Sallnity

3. Temperature

4. Light quality

8. Light intensity

6. Photoperiod

7. Test chamber size

8. Test solution volume

9. Renewal of test solutions

10. Age of test organism

11. No. of larvae per test chamber
12. No. replicate chambers per concentration
13. Sourcs of food

14. Feoding rogime

15. Cleaning

16. Aeration

17. Dilution water
18. Test concentrations
19. Dilution factor

20. Test duration
21. Endpolnts
22, Test acceptability criteria

Static-renewal

5 to 34%. (& 2%. of the selected test salinity)

20x1°C

Ambient laboratory illumination

10-20 yE/m%s (ambient laboratory levels)

16 h light, 8 h darkness

600 mL

200 mlreplicate

Daily

8-15 days post hatch

5

5

Newly hatched Artemia nauplii

Feed 40 nauplii per larvae twice daily (morning and night)
Siphon daily, immediately before test solution renewal and feeding

None, unless DO concentration falls befow 4.0 mg/L, then aerate all
chambers. Rate should be less than 100 bubbles/min.

Uncontaminated 1 pm-filtered natural seawater or hypersaline brine
prepared from natural seawater

Effluent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

effluents: 0.5
Receiving waters: None, or >0.5

7 days
Survival and growth (weight)
>80% survival in controls, 0.85 mg average weight of control larvae (9

day old), LC, with copper must be <205 pg/L, <25% MSD* for survival
and 50% MSD for growtht

* MSD Mean Standard Deviation
+ Provislonal, check with appropriate Region or State for latest guidance.




Table A4.

Summary of TIE Test Conditions and Test Acceptability Criteria for the Red Macroalga, Champia parvula, Sexual Reproduction Test.

1. Test type
2. Salinity
3. Temperature
4, Light source
5. Light intensity
6. Photoperiod

7. Test chamber size

8. Test solution volume

9. No. of organisms per test chamber

10. No. replicate chambers per concentration
11. No. of organisms per concentrations

12. Dilution water
13. Test concentrations
14. Dilution factor

15. Test duration

16. Endpoints

17. Test acceptability criteria

Static, Static non-renewal
30+2%.

23+1°C

Cool-.white flourescent lights
100 yE/m¥s (500 ft-¢)

16 h light, 8 h darkness

50 mL polystyrene or borosilicate petri dishes
or 125 mL Erlenmeyer flasks

20 mL (minimum)

& female branch tips and 1 male plant

4 {minimum of 3)

24 (minimum of 18)

Uncontaminated source of natural seawater; deionized water mixed
with hypersaline brine or artificial sea salts (HW Marinemix®, FORTY
FATHOMS®, GP2, or equivalent) ’

Effiuent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

Effluents: 20.5
Receiving waters: None, or 0.5

Two day exposure to effluent, followed by 5 to 7 day recovery period in
control medium far cystocarp development

Reduction in cystocarp production compared to controls

80% or greater survival, and an average of 10 cystocarps per plantin
controls . -
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Table A.5. Summary of Standard Test Conditions and Test Acceptability Criteria for Oyster, Crassostrea gigas and Mussels,

Mytilus californianus and Mytilus galloprovincialis, Embryo-Larval Development Test.

1. Test type
2. Sallnity

3. Temperature

4. Light quality

§. Lightintensity

6. Photoperiod

7. Test chamber size

8. Test solution volume

9. No. of larvae per chamber

10. No. replicate chambers per concentration
11. Dilution water

12. Test concentrations

13. Difution factor

14. Test duration
15. Endpoints

16. Test acceptability criterala

Static non-renewal
30+2%.

20+1°C (oysters)
15 or 18 +1°C (mussels)

Ambient laboratory illumination

10-20 yE/m?s (ambient laboratory levels)
16 h light, 8 h darkness

30 ml

10mL

150-300

4

Uncontaminated 1-um-filtered natural seawater or hypersaline brine

prepared from natural seawater

Effluent: Minimum of 5 and a control

Receiving waters: 100% receiving water and a control

effluents: 0.5
Receiving waters: None, or >0.5

48 hours ( or until complete development up to §4 hours)

Survival and normal shell development

Control survival must be >70% for oyster embryos or »50% for mussel
embtyos in control vials; >90% normal shell development in surviving

controls; and must achieve %MSD* of <26%t

* MSD Mean Standard Deviation

} Provisonal, check with appropriate Reglon or State for latest guidance.
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Table A.6. Summary of TIE Test Conditions and Test Acceptability Criteria for Fish, Cyprinodon variegatus, Acute Toxicity Tests.

1. Test type

2. Salinity

8. Temperature

4. Light quality

5. Light intensity

6. Photoperiod

7. Test chamber size

8. Test solution volume
9. Age of test organisms

10. No. replicate chambers per concentration

11. No. organisms per chamber

12. Feeding regime

13. Dilution water

14. Test concentrations

15. Dilution series
16. Test duration
17. Endpoints

18. Test acceptability criteria

Static non-renewal

25x10

20+2°C

Ambient laboratory light

10-20 pE/m?/s (50-100-ft-c) (ambient laboratory levels)
16 h light, 8 h darkness

25 mL. chambers

10-20 mL

1-14 days old at start

1 (TIE manipulations)
3 (Initial and Baseline)

5

Feed one drop of concentrated Artemia nauplii suspension daily

(approximately 100 nauplii per mysid)
Natural seawater or hypersaline brine

6 (Initial and Baseline toxicity tests)
4 (TIE procedures)

0.5
24,48,0r96 h
Mortality (LC50)

>80% survival in controls
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Table A.7. Summary of Standard Test Conditions and Test Acceptability Criteria for Albalone, Haliotis rufescens, Larval Development
Test. (NOTE: for Phase | TIE, conditions may need to be altered (e.qg., sample volume)).

1. Test Type

2. Salinity

3. Temperature

4. Light quality

5. Light Intensity

6. Photoperiod

7. Test chamber size

8. Test solution volume

9. Larvae density per chamber

10. No, Replicate chambers per concentration

11. Dilution water

12. Test concentrations

13. Dilution factor

14. Test duration
15. Endpoint

16. Test acceptability criteria

Static non-renewal

34+2%.

16+1°C

Ambient laboratory illumination

10 uE/m?/s (ambient laboratory levels)
16 h light, 8 h darkness

600 mL”

200 mU/replicate*

5-10permiL

5

Uncontaminated 1-pm-filtered natural seawater or hypersaline brine
plus reagent water

Effluent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

Effluents: >0.5
Receiving waters: None, or 0.5

48h
Normal shell development

>80% normal shell development in the controls; must have statistical
significant effect at 56 pg/L zinc; must acheive a %MSDT of <20%%

* Succassful tests performed at 10 mL volume in 20 mL scintillation vials (Hunt et al. In press).

+ MSD Mean Standard Deviation

% Provisional, check with appropriate Region or State for latest guidance
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Table A.8. Summary of Standard Test Conditions and Test Acceptability Criteria for Giant Kelp, Macrocystis pyrifera, Germiriation and Germ-tube
Length Test. (NOTE: for Phase | TIE, conditions may need to be altered (e.g., sample volume)).

1. Test Type

2. Salinity

3. Temperature

4. Light quality

5. Light intensity

6. Photoperiod

7. Test chamber size

8. Test solution volume

9. Spore density per test chamber

10. No. Replicate éhambers per concentration

1,1. Dilution water
12. Test concentrations
13. Dilution factor

14. Test duration
15. Endpoints

18. Test acceptability criteria

Static non-renewal

3412%.

16x1°C

Ambient laboratory light during test preparation

50110 yE/m?/s

16 h light, 8 h darkness

600 mL
200 mb/replicate
7500 /mL of test solution

5

Uncontaminated 1-um-filtered natural seawater or hypersaline brine
prepared from natural seawater

Effluent: Minimum of 5 and a contral
Receiving waters: 100% receiving water and a control

Effluents: 0.5
Receiving waters: None or 0.5

48h

Germination and germ-tube length

>70% germination in the controls; > 10pm germ-tube length in the
controls and the NOEC must be below 35 ug/L in the reference toxicant

test; must achieve a %MSD™ of <20 for both germiniation and germ-
tube length in the reference toxicant.t

* MSD Mean Standard Deviation

1 Provisional, check with appropriate Region or State for latest guidance.
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Tabla A.8. Summary of TIE Test Conditions and Test Acceptability Criteria for Fish, Menidia beryllina, Acute Toxicity Test.

1. Test Type Static non-renewal
2. Salinity 26+:10%.
3. Temperature 2042°C
4. Light quality Ambient laboratory fight ﬁ
8. Light intensity 10-20 uE/m¥s (50-100-ft-c) (ambient laboratory levels) ‘
6. Photoperiod ‘ 16 h light, 8 h darkness
7. Test chamber size 25 mL chambers
8. Test solution volume 10-20 mL
9. Age of test organisms 9-14 days old at start
10. No. replicate chambers per concentration 1 (TIE manipulations)
3 (Initial and Baseline)
11. Organisms per chamber 5
12. Feeding regime Feed one drop of concentrated Artemia nauplii suspension daily |
(approximately 100 nauplii per mysid)
13, Dilution water Natural seawater or hypersaline brine
14. Test concentrations 6 (Initial and Baseline toxicity tests)
4 (TIE procedures)
15, Dilution serles 05
16. Test duration 24,48,0r96 h
17. Endpoints Mortality (LC,)
18. Test acceptability criteria 280% survival in controls
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t

Table A.10. Summary of TIE Test Conditions and Test Acceptability Criteria for Bivalve, Mulinia Jateralis, Embryo-L.arval Development Test.

1. Test type

2. Salinity

3. Temperature

4. Light quality

5. Light intensity

6. Photoperiod

7. Test chamber size

8. Test solution volume

9. No. of larvae per chamber

10. No. Replicate chambers per concentration

11. Dilution water

12. Test concentrations

13. Dilution factor

14, Test duration
15. Endpoints

16. Test acceptability criteria

Static négn-renewal

30+2%0

20+2°C

Ambient iaboratory illumination

10-20 pE/m?%s (ambient laboratory levels)
16 h light, 8 h darkness

30mL

10mL

~300

34

Uncontaminated 1-pm-filtered natural seawater or hypersaline brine
prepared from natural seawater

Effluent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

Effluents: >0.5
Receiving waters: None, or 0.5

48 hours
Survival and normal sheli development

> 70% Survival; >90% Development
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Table A.11. Summary of TIE Test Conditions and Test Acceptability Criteria for Mysid, Mysidopsis bahia, Acute Toxicity Tests.

1. Test type

2. Salinity

3. Temperature

4. Light quality

5. Light intensity

6. Photopetiod

7. Test chamber size

8. Test solution volume

9. Age of test organisms

10. Number of organisms per chamber

11. No. Replicate chambers per concentration

12. Feeding regime

13. Dilution water

14. Test concentrations

185. Dilution series
16. Test duration
17. Endpoints

17. Test acceptabllity criteria

Static non-renewal

25+10%o

20+2°C

Ambient laboratory light

10-20 uEIm’é’Ys (50-100-ft-¢) (ambient laboratory levels)
16 h light, 8 h darkness

30 mL chambers

10-20 mL

48 h old at start

5

1 (TIE manipulations)
3 (Initial and Baseline)

Feed one drop of concentrated Artemia nauplii suspension daily
{approximately 100 nauplii per mysid)

Natural seawater or hypersaline brine

6 (Initial and Baseline toxicity tests)
4 (TIE procedures)

05
24,48,0r96 h
Mortality (LCq,)

280% survival in controls
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Table A.12. Summary of Standard Test Conditions and Test Acceptability Criteria for the Purple Urchin Strongylocentrotus purpuratus

and Sand Dollar, Dendraster excentrlcus Fertilization Tests.

1. Test Type

2. Salinity

3. Temperature

4. Light quality

5. Light intenéity

6. Test chamber size
7. Test solution volume

8. Number of spawners

9. No. Egg and sperm cells per chamber
10. No. Replicate chambers per concentration

11. Dilution water
12. Test concentrations
12. Dilution factor

13. Test duration
14. Endpoint

15. Test acceptability criteria ‘

Static non-renewal

34+2%0

12¢1°C

Ambient laboratory light during test preparation
10-20 pE/m?s (ambient laboratory levels)

16 x 100 or 16 x 125 mm

SmL

Pooled sperm from up to four males and pooled eggs from up to four
females are used per test.

About 1,120 eggs and not more than 3,360,000 sperm per test tube

4

Uncontaminated 1-pm-filtered natural seawater or hypersaline brine
prepared from natural seawater or artificial sea salts

Effluent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

Effluents: >0.5
Receiving waters: None or 0.5

40 min (20 min plus 20 min)
Fertilization of eggs

270% egg fertilization in controls; %MSD* of <25%; and appropriate
sperm countst .

* MSD Mean Standard Deviation

+ Provisional, check with appropriate Region or State for latest guidance.
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Table A.13. Summary of Standard Test Conditions and Test Acceptability Criteria for the Purple Urchin, Strongylocentrotus purpuratus,
and Sand Dollar, Dendraster excentricus, Embryo-Larval Development Test.

1. Test Type Static non-renewal

2. Salinity 34+2%.

3. Temperature 15x1°C

4. Light quality Ambient laboratory illumination

5. Lightintensity 10-20 HE/m¥s (ambient laboratory levels)

6. Photoperiod 16 h light, 8 h darkness

7. Test chamber size 30mL

8. Test solution volume 10mL

9. No. Replicate chambers per concentration 4

10. Dilution water Uncontaminated 1-pm-filtered natural seawater or hypersaline brine
prepared from natural seawater

11. Test concentrations Effluent: Minimum of 5 and a control
Receiving waters: 100% receiving water and a control

12. Dilution factor Effluents: 0.5
Receiving waters: 100% receiving water and a control

13, Test duration : 7212 h

14. Endpoint Normal development; mortality can be included

15. Test acceptability criteria >80% normal shell development in the controls; must acheive a
%MSD” of <25%%

* MSD Mean Standard Deviation

+ Provisional, check with appropriate Region or State for latest guidance.
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